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1.HEJINX U 3AJAYU OCBOEHU A TUCLHUITJIIMHBI
eassMu OCBOCHUS JUCLMIUIMHBI «MaTeMaTHKay SBJISIETCS:

- (QopmupoBaHuE MPEACTaBICHUI O MaTeMaTHKE, KaK YHHBEPCAJIbHOM sI3bIKa HAyKH, CPE/ICTBE
MOJICTTUPOBAHUS SIBJICHHUIA U TIPOIECCOB, 00 UACSIX U METOAAX MAaTEeMATHKH;

- pa3BUTHUE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, AITOPUTMUUYECKON
KyJIbTYPBl, KpUTUYHOCTH MBIIIICHUST HA YPOBHE, HEOOXOIUMOM JJisi OOYYECHHS IO COOTBETCTBYIOIICH
cnermaiabHocTH  38.02.01 DkxoHomMmka U OyxraiaTepckuit yder (mo oTpacisaM), B Oyaymein
npodeccHoHATBHOM IeATEIIBHOCTH;

- OBJAJICHHE MaTeMaTUYECKUMHU 3HAHUAMU U YMEHUAMU, HEOOXOJMMBIMU B TOBCEIHEBHOM JKU3HH,
JUIS M3Y4YEHUS] WIKOJBHBIX €CTECTBEHHOHAYYHBIX JHUCHIUIUIMH HAa 0a30BOM YPOBHE, IS IOTYYCHHS
o0Opa3oBaHUs B 00JIACTSX, HE TPEOYIOIIUX YIIIyOJIeHHOW MaTeMaTUYeCKOM MOATrOTOBKHY;

- BOCIIUTAaHUE CPEACTBAMH MATEMATUKH KYyJIbTYpbl JIMYHOCTH: OTHOIICHHUS K MAaTEMAaTHUKE Kak
yacTh OOIIEUeIOBeUeCKON KYyJIbTYyphl: 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEeMaTHKH, SBOJIOIUEH
MaTEeMaTHYECKHUX WJIeH, TOHUMAaHUs 3HAYMMOCTH MaTeMaTHUKH ISl OOIIECTBEHHOTO Iporpecca.

3agayamMu OCBOCHUS TUCIUILTUHBI « MaTeMaTHKay SBISIOTCS:

- CHCTEMaTH3WPOBATh CBEJCHUS O YHWCIIAX; W3YYHTh HOBBIC BHJIBI YHCIOBBIX BBIPAKCHHU H
opmyur;

-  COBEpIICHCTBOBATh NPAKTHYCCKHEC HABBIKM W BBIYUCIUTEIBHYIO KYJIBTYpy, PACIIMPUTh U
COBEpIICHCTBOBAThH alreOpanyueckuii anmapat, cOpMHUPOBAHHBIN B OCHOBHOM HIKOJIE U €r0 MPUMEHEHHE
K PEIICHUI0 MaTEMaTHYEeCKUX U HEMAaTeMaTUICCKHX 33]1aY;

-  pacmUpuTh M CHCTEMaTH3UPOBAaTh OOLIME cBeleHUs O (YHKUMSIX, IOMOJHEHUE Kiacca
M3y4daeMbIX (YHKIUH, WUTIOCTpPAMs IIHPOTHl MPUMEHEHHs] (DYHKIUN [UIsl ONMHCAHUS W W3YYCHUS
pealbHBIX 3aBUCUMOCTEH;

-  HM3Y4YUTh CBOWCTBA MPOCTPAHCTBEHHBIX Tel, (hOPMHUPOBATH YMEHHUS INMPUMCHSITH IOTyYCHHBIC
3HAHUSA JUIS PEIICHUs TPAKTHUECKUX 3a7ay;

-  pa3BHBATh MPEJICTABJICHHUS O BEPOSITHOCTHO-CTATHCTUYCCKUX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM
MUpE, COBEPIICHCTBOBATh MHTEJICKTYAIbHBIE U PEUEBbIE YMEHUS IMyTeM 00OTaIeHUs] MaTeMaTHIYeCKOTrO
SI3BIKA, PA3BUTHS JIOTHUECKOTO MBIITUICHUS;

—~  TO3HAKOMHUTHCS C OCHOBHBIMU UJESIMH M METOJIaMU MaTEeMaTUYECKOTO aHaTN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucruminHa «MaremaTtukay BXOJUT B O0S3aTENbHYIO 4YacTh 00IMIe00pa3oBaTeNbHOrO IUKIA
(yrmy6nennsiit ypoens) (OJII1.01) u HaXOAMTCS B JIOTHYECKOW U CTPYKTYPHO-METOAMYECKON CBSI3H C
npyrumu yactamu OITOIL.

[IpenmertHas 06acTb TUCUMITIMHBI — « MaTeMaTHKa U HHPOPMATUKAY.

JucnmmumHa «MaTreMaTHKay 0CBauBaeTcs Ha yriyOJIEHHOM ypOBHE.

CtpykTypHO aucuuiuiiHa «MaremaTtuka»  BKJIIOYAeT  pasfensl  «Anrebpa W Hayana
MaTeMaTH4ecKoro ananusay, «I'eomerpus», «BeposTHOCTh U CTaTHCTHKAY.

MexnpenmeTHele cBs3u: nHpopmaruka, maremaruka (EH.01), cratucruka.

TpeGoBaHus K BXOJHBIM 3HAHUSM, YMEHUSM U KOMIETCHIIUSAM CTYJeHTa (POPMHUPYIOTCS HA OCHOBE
IIPOrpamMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl.

3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYEBHOM JUCITUITIINHBI

OcBoeHne cojepkaHusi yaeOHOW NTUCIMILTHHBI «MaTeMaTrnka» 00ecrednBaeT AOCTIKEHHE CIIeIyOMIIX
pe3yJIbTaTOB:

a) IUYHOCMHBIX!

- UHTEpEC K pasnuyHbiM cdepaMm MpodecCHOHATBHON JEATENbHOCTH, YMEHHE COBEpIaTh
OCO3HaHHBIN BRIOODP Oyaymiei mpodeccru 1 peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

- TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

- OCO3HAHWE IIEHHOCTH HAYYHOH JESITeIBbHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO H
HUCCICAOBATCIILCKYIO ACATCIBHOCTD MHAUBUAYAJILHO U B I'PYIIIIC.

6) memanpedmemHbIx:



- BBISBJIITh KAQ4ECTBA, XAapaKTEPUCTUKM MATEMAaTHYECKUX TOHATHMA W OTHOLIEHUH MEeX1y
MOHATUSAMH; (POPMYIIMPOBATH ONPEACICHUS TOHATHIA;

- yCTaHaBJIMBaTh CYLIECTBEHHBIH NPU3HAK KJIAacCU(UKALMK, OCHOBaHUA i 000OIIeHus U
CpPaBHEHHUs, KpUTEPUU IIPOBOAMMOI0 aHAJIN3a;

- BBISBJIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, MPOBOJUTh aHAJIOI'MM, BCKPHIBATH B3aUMOCBS3H U
npoTuBOpeurss B (pakTax, NaHHBIX, HAONIOJCHHUAX U YTBEPXKICHUAX; NpPEJIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;

- BOCIIPUHMMATh, (opMynupoBaTh U  NpeoOpa3oBbIBATh  CYXACHUS: YTBEPIUTEIbHBIE U
OTpULIATENIbHBIE, €IUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

- JIeJlaTh  BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX W HWHAYKTUBHBIX
YMO3AKJIIOYEHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

- IIPOBOAMTH CaMOCTOSITEIBHO JIOKA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKICHUM (IpsMBIE U OT
IPOTUBHOI'0), BBICTpaMBaTh APryMEHTAIMIO, NPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

- BBIOMpATh CIOCOO peleHus ydyeOHOM 3ajaud (CpaBHUBAaTh HECKOJIBKO BApUAHTOB pEILEHMUS,
BBIOMPATh HanOOJIee MOIXOASAIIHII C YYETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

- UCIIOJIb30BaTh BOIIPOCH! KK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

- (dbopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIeMy, yCTaHABINBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOKO IMO3ULIUI0, MHEHHE;

- IPOBOAMUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTH4eCKOro 0ObEeKTa, MOHATHS, MPOLETYpHhl, IO BBISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMH, MIOHATHUAMH, IPOLIEAYPAMH, UCIIOIB30BATh PA3IINYHBIC METOIBI;

- CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUST M BBIBOABI 10 pe3yjbTaTaM IPOBEAECHHOIO
HAOJIOACHUS, WCCICIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTHh IIONYYEHHBIX pE3yJIbTaTOB, BBIBOJOB H
0000111eHU 1, TPOrHO3UPOBATH BO3MOYKHOE X PAa3BUTHE B HOBBIX YCIOBHSX.

- BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, AHAJIM3UPOBATh U UHTEPIPETUPOBATH
MHGOPMALIMIO PA3IMYHBIX BUAOB M (OPM MpPEICTAaBICHUS; CHCTEMAaTU3HPOBATh U CTPYKTYpUPOBAThH
nH(pOpMalLIKIO, IPEJICTABIATH €€ B Pa3IMUHBIX opMax;

- OLIEHUBATh HAAEKHOCTh MH(OPMAIMM IO CAMOCTOATENBHO C(HOPMYJIUPOBAHHBIM KPUTEPUSIM,
BOCIPUHUMATh €€ KPUTUYECKHU;

- BBIABIIATh J€(UIUTHI MH(OpMAIMK, ITAHHBIX, HEOOXOAMMBIX A OTBETa Ha BONPOC M JUIA
pellIeHus 3a/1auH;

- aHaJTM3UpPOBaTh HMH(POPMAILMIO, CTPYKTYPUPOBATh €€ C MOMOLIbI0 TaOJIUI[ M CXeM, 0000IIaTh,
MOJIETTMPOBAaTh MAaTEMaTHUYECKH: JieJaTh YepTeKH M KPATKHE 3alKCH MO YCJIOBHIO 3a/ladM, 0TOOpaxkaTb
rpaduuecKy, 3aMuCchIBaTh C MOMOLIbIO (POPMYII;

- dopMynupoBaTh MpsiMble UM OOpaTHbIE YTBEP)KIEHUS, OTPUIIAHWE, BBIBOAUTH CJEJICTBUS;
pacrio3HaBaTh HEBEPHbIE YTBEP)KJICHUS U HAXOIUTh B HUX OLIMOKH;

- MPOBOANTh MaTeMaTHUECKHE SKCIIEPUMEHTHI, pellaTh 3aJaud HCCIIeI0BATeNIbCKOr0 XapakTepa,
BBIIBUTaTh IIPENIIOJIOKEHNS, NOKa3blBaThb WM ONPOBEPraTh MX, HNPUMEHSS HHIYKLUIO, AEIyKLHIO,
aHaJIOTHI0, MaTEMaTHYECKHE METO/IbI;

- CO3aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE MAaTEpHANbl C HCIOJIB30BAHUEM BO3MOKHOCTEN
COBPEMEHHBIX MPOTPAMMHBIX CpPEACTB U OOJAYHBIX TEXHOJOTHH, HCIOJIb30BaTh TaOMU4HbIE Oa3bl
JAHHBIX;

- UCIIOJIb30BaTh KOMITBIOTEPHO-MaTeMaTHUYECKHE MOJIENH JJIsl aHajdu3a OOBEKTOB M IPOLECCOB,
OLIEHUBATh aJICKBaTHOCTh MOJIENTH MOJEIUPYEMOMY OOBEKTY MJIM MPOILECCY; MPEACTABIATh PE3yIbTaThl
MOJIETTUPOBAHUS B HATJISAHOM BU/IE.

B) NPEOMEmHbIX:

- BJIAJICHUE METOJAMU J0KAa3aTelbCTB, AJITOPUTMaMH peIleHUs 3aj1ad; yMeHHe (HOopMyJIupoBaTh
OIIpEe/ICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOANUTH JOKA3aTENIbHbIE PACCYXkAECHUS B XOIE
peLeHus 3a1a4;

- YMEHHE OIEpUPOBaTh IMOHATHAMHU: CTENEHb YHWCNa, JIorapudM YHCIa; YMEHHE BBITOIHATH
BBIUUCIICHUE 3HAUYEHUH 1 NpeoOpa3oBaHMsl BBIPAKEHHUM CO CTENEHsAMU U jorapudmamu, npeoOpa3oBaHus



IpOOHO-PALlMOHATIBHBIX BBIPAKEHUI];

- YMEHHE OINEpPHpPOBATh MOHATUSMH: palOHAIbHBIC, HWpPPALMOHATbHBIC, IIOKa3aTeNbHbIE,
CTEIEeHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE OINEpHpOBATh MOHATUSAMH: (YHKUHUS, HempepbiBHAs (QYHKIMS, [TPOU3BOIHAS,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpall; YMEHUE HaXOAUTh HPOM3BOJHBIC 3JIEMEHTApHBIX (YyHKIHM,
UCTOJB3Ys CIPAaBOYHBIC MAaTEPUANIbI; HCCIEOBATh B MPOCTEHINNX Cirydasx (yHKIMM HA MOHOTOHHOCTD,
HaxXoAuUTh HauOOJBIIME W HAUMEHbIIME 3HAueHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh [IPOU3BOJHYIO IIPU PELIEHUU 33]ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHUE ONEepUpOBaTh MOHATUAMU: pallMOHaNIbHAas QYHKLHMS, [TOKa3aTeabHas QYHKLHUS, CTETIEHHAs
¢bynkuus, norapudmudeckas (GyHKIUS, TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE (YHKIHH; YMEHHE
CTPOUTh TpapUKH M3YYEHHBIX (QYHKLUUH, MCIOIB30BaTh IpadUKd MpPU HU3YyYECHUM IPOLECCOB MU
3aBHCUMOCTEH, IPU pEIIEHUU 3a7ad U3 JAPYTUX ydueOHBIX HpPEAMETOB M 3a/au U3 PEalbHOM KU3HHU;
BbIpa)XaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BEITUUYNHAMU;

- YMEHHE pemaTh TeKCTOBBIC 33/1a4H Pa3HBIX TUIIOB (B TOM YHMCIIC HA MPOLEHTHI, JOIH M YacTH, Ha
JBMKEHHUE, paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33Ja4l U3 OOJIACTH YIPABJICHUS JUYHBIMU U
CeMeHHBIMU (PMHAHCAMH); COCTABIISATH BHIPAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI T10 YCIIOBHIO
3aJ]auu, UCCIIE0BATh MOIYyYEHHOE PELICHNE U OLIEHUBATh MPaBI0N0A00HOCTb PE3yIbTaTOB;

- YMEHHE OMNEepUpOBaTh IMOHATUSAMHU: CpelHee apuPMEeTHYecKoe, MeAuaHa, HauoOosblIee |
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIIOHEHHE YHCJIOBOTO Habopa; ymeHue
W3BIIEKATh, HHTEPIIPETUPOBATh MHPOPMAIINIO, IPEACTABICHHYIO B TaOJIUIIAX, HA AUarpaMMax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA pealbHBIX HPOLECCOB U SIBJICHHM; MPEACTaBIATh MH(MOPMALUIO C MOMOIIbIO
TaOJUI] ¥ JMarpaMM; UCCIIEAOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM TpaduuecKux
METO/OB U 3JEKTPOHHBIX CPE/ICTB;

- YMEHHE ONEepUPOBATh MOHATHUSMH: CIy4allHBId ONBIT M CllydaifHOe COOBITHE, BEPOSTHOCTH
CIly4yailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM TpaUUEcCKUX METOJIOB;
MPUMEHSTH (DOPMYJIbI CJIOKEHUS U YMHOXEHHS BEPOSITHOCTEN, KOMOMHATOPHBIE (DaKThl U (GOPMYJIIBI IIPU
pellieHUM 3a/1a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B NPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSAX;

- YMEHHE OTIepUPOBATh MOHATHAMH: TOYKA, IPsSMasi, IUIOCKOCTh, MPOCTPAHCTBO, ABYTPAaHHBIN yTOII,
CKpELIMBAIOIIUECS TPsSMbIE, MapauIeIbHOCTh M MEPHEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrodi
MEXTY MPSIMBIMHE, YTOJI MEXY MPSIMOM M TUIOCKOCTBIO, YTOJI MEXKTy IIIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
NpHU pelIeHUH 3a1a4 H3Y4YeHHbIe (DAKTBI M TEOpEeMBbl IUIAHWUMETPUH; yYMEHHUE OLEHUBATH pa3Mephl
00BEKTOB OKPY’KAIOIIEro MHUPA;

- YMEHHE  OIEpUpPOBaTh  TOHATHSIMH: MHOTOTPAaHHHWK, CEYCHHWE MHOTOTpaHHHKA, KyO,
napajiesienune1, pusMa, nupamuza, GUrypa u noBepXHOCTh BpallleHUs, LIWIMHIP, KOHYC, 1map, cdepa,
ceyeHuss GUIypbl BpallleHUs, IUJIOCKOCTh, Kacawomasica cdepbl, LUUINHApa, KOHYyca, IUIOIIAIh
MOBEPXHOCTU MHUPAMHJIbI, IPU3MBI, KOHYCa, IIIMHAPA, TUIOmaab chepbl, 00beM Kyba, MpsIMOYTOJIbHOTO
napauiesienure sia, TAPaMHIbL, TPU3MBI, IIFITHHIPA, KOHYCA, apa; YMEHHe H300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BpAIICHUS, X CEUYCHHS OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; yMEHHE pacro3HaBaTh CHMMETPUIO B MPOCTPAHCTBE; YMEHHE paclO3HaBaTh MPaBUIIbHBIE
MHOT'OI'PaHHHKH;

- YMEHHE ONEepUpOBaTh TMOHATHUSMH: JBW)KEHHE B TPOCTPAHCTBE, IMOMOOHBIE (QUTYpHI B
MIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IJIONIAJe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp MpHU
peLIeHNH 3a]a4;

- YMEHHE BBIUUCIISATH T€OMETPHUYECKHE BEIMYMHBI (JJIMHA, yroj, IUIOMAab, OOBEM, IUIOLIA/lh
MOBEPXHOCTH), UCIOJIb3Ysl U3yUYEHHBbIE (POPMYJIBI U METOABI;

- YMEHHE OIEpPHPOBATH MOHATUSAMH: NPSIMOYTOJIbHAs CHUCTEMa KOOPAWHAT, KOOPIAHMHATHI TOYKH,
BEKTOp, KOOPAMHATHl BEKTOpa, CKAJISIPHOE MPOM3BEIEHHUE, YroJl MEXJy BEKTOpaMM, CymMMa BEKTOPOB,



IIPOM3BEJCHNE BEKTOPA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YyYEHHBIX (OPMYJT KOOPAMHATHI CEPEIHHbI
OTpE3Ka, PACCTOSHHUE MEXKY ABYMs TOUKAMU;

- yYMEHHE BbIOUPATh MOAXOAIIMN H3y4YEeHHBIH METOA M pELIeHMs 3aJadyd, paclo3HaBaTh
MaTeMaTH4eckue (akTbl ¥ MATEeMaTHYECKHWE MOJENM B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHHUAX, B
UCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOMU
MaTeMaTHYECKOU HAYKH.

- YMEHHE OINEPUPOBATH IOHATUSAMU: OIPENEICHHE, AKCUOMa, TEOpeMa, CIEACTBHE, CBOWCTBO,
IIPU3HAK, JI0Ka3aTeNbCTBO, PAaBHOCWIbHBIE (OPMYJIHUPOBKM; yMeHHE (GOpMYIMpOBaTh OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHI M KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKOM MHAYKLUH; IPOBOANUTH JI0Ka3aTeIbHbIE PACCYKICHUS IIPU PELICHUU 3a/1ay, OLIEHUBATh
JIOTUYECKYIO NPaBUIBLHOCTD PACCYKICHUM;

- YMEHHUE ONEepHpPOBATh MOHATUAMHU: MHOXECTBO, IMOAMHOXXECTBO, ONEpallMi HaJ MHOXKECTBaMH;
YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar [js ONMCAHUS PealbHBIX IPOLECCOB U
SIBJICHUM, Y IIPY PELLICHUH 3ajiay, B TOM YHCJIE U3 APYTUX yu4eOHbIX IPEAMETOB;

- YMEHHE ONEepUpOBaTh MOHATUSAMHU: rpad, CBSI3HBINA rpad, mepeBo, HUKI, rpad Ha IUIOCKOCTH,
yMEHHUE 3a/1aBaTh M ONMCHIBATH Ipadbl pa3IUYHBIMU CIOCOOAMM; HMCHOJIb30BATH I'padbl NPU pPEILICHUU
3ajady;

- yMEHHe CBOOOTHO ONEPUPOBATh MOHITUAMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHUH, YUCIIO
MEePeCcTaHoOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHATH KOMOHMHATOpHBIE (AKThl M PACCYKICHHS IS
peleHus 3a1a4;

- YMEHHUE OIEpHpPOBATh IMOHATHUAMU: HATYpaIbHOE YHCJIO, LEJIOE YUCIO, OCTAaTOK I10 MOJIYJIIO,
palMoHaIbHOE YHCIIO, MPPALMOHAIBHOE YHUCIIO, MHOYKECTBA HATYPaJbHBIX, LENbIX, PAallMOHAIBHBIX,
JCWCTBUTENFHBIX YHCEIN; YMEHHE MCIIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIINN OOLIHIA IEIUTENb U
HauMeHblIee o0Iee KpaTHOE, aIrOpUTM EBKINAA Npu pelieHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHUS,

- yMEHHE CBOOOJHO ONEpUpPOBaTh TMOHATHUAMHU: CTENEHb C IEeJIbIM IOoKa3aTejaeM, KOpEHb
HaTypaJbHOM CTENEeHM, CTENeHb C palUOHAIBHBIM IOKa3aTeleM, CTENeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeseM, JorapuM 4uciia, CHHYC, KOCHHYC U TaHT'€HC IIPOU3BOJIBHOIO YUCIIA;

- YMEHHE OIEepUPOBaTh MOHATUAMU: TOXKAECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHHM M HEPABEHCTB, PaBHOCHIBLHOCTb YPAaBHEHUM, HEPABEHCTB U CHCTEM,
paloHaIbHbIE, HppalOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh ypPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOIIbIO PA3IMYHBIX IPUEMOB; PEIlIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TApaMeTPOM;
IIPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHS MAaTeMaTH4YeCKUX 3aJad U 3a1ad u3
pa3auyYHbIX 00JacTel HayKu U peaslbHOM JKHU3HH;

- yMeHHe CBOOOJIHO ONEepUpOBaTh MOHATHAMU: rpaduk GyHKINHU, oOpaTHast GYHKINS, KOMIIO3UIUSL
byHkuui, nuHelHas (QyHKUUSA, KBaapaTHuHas (QyHKUMs, cTeneHHas (YHKIUS C LENbIM IMOKa3aTeleM,
TPUTOHOMETpPUUYECKUE (YHKLIUH, OOpaTHbIE TPUTOHOMETpUYEeCKHe (YHKUIMHU, TOKa3aTenbHas U
norapumuueckas (QyHKIMM; YMEHUE CTPOUTHh Trpa@uku (yHKIUH, BBINOJHATH MPEOOPa30OBaAHUS
rpaduKoB PyHKIHIA;

- YMEHHE HCMOIb30BaTh Tpaduku (QYHKIMH A7 U3y4YeHHUs MPOIECCOB U 3aBUCUMOCTEN MpHU
pelieHnH 3a1a4 W3 JPYrux Y4YeOHBIX NPEJIMETOB M W3 pealbHOW JKM3HU; BBIpakaTh (OpMyIaMu
3aBHUCHUMOCTH MEXIy BETUYMHAMU;

- yMEHHE CBOOOJHO OINEpPHUPOBAaTh MOHATUSAMH: YETHOCTh (DYHKIMM, MEPUOAUYHOCTH (YHKIIUH,
OTPaHUYEHHOCTh (PYHKLIMH, MOHOTOHHOCTh (YHKIIUH, SKCTpEMYM (YHKIMH, HAUOOJIblIIee U HAaMMEHbIIee
3Ha4YeHus1 QYHKIMU Ha IPOMEKYTKE; YMEHHUE POBOJUTH UCCIIE0BAaHUE (DYHKIIUH;

- YMEHHE HCIOJb30BaTh CBOMCTBA M I'pa@uku (QYyHKIMHA A pelleHHUs YpaBHEHUI, HEPAaBEHCTB U
3ajad ¢ mapameTrpamu; M300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHH ypaBHEHHH,
HEPaBEHCTB U UX CHCTEM;

- yMEHHE CBOOOJHO  OMNEpUPOBAaTh MOHATUSMH:  IOCJIEIOBATEIBHOCTh,  apuMeTHUecKas
porpeccusi, reoMeTpudeckas Mporpeccusi, OecKOHEYHO yObIBalollas IeoMeTpudecKas MpOrpeccus;



YMEHHE 33/1aBaTh 0CJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOLIbI0 PEKYPPEHTHBIX (POPMYJI;

- YMEHHE ONEpUPOBATh MOHATUSAMHU: HEMPEPBHIBHOCTH (YHKIMH, aCUMNTOTHI rpaduka (yHKIHH,
nepeas M BTOpas NPOU3BOAHAS (YHKLUUHU, T'€OMETPUYECKHMH M (U3NYECKUH CMBICHT IPOU3BOJHOMH,
nepBooOpasHasi, ONpeeseHHbBI HHTErpall; YMEHUE HAaXOAWTh aCHMIITOTHI rpaduka (yHKIHH; yMEHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, INPOU3BEIEHHs, YAaCTHOTO M KOMIO3MLMUHU (QYHKLUUH, HAXOAWUTh
ypaBHEHHE KacaTelbHOU K TpapuKy (QyHKIIUH;

- YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO JUISl HCCIIEA0BAaHUS (PYHKUUH, /U1 HAXOKACHUS HAUITy4Ilero
pelieHusT B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUs; HaXOMUTh IUIOIIAAM U 00BbEMbI (PUIyp C MOMOILBIO MHTErpania;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO Ar(depeHnnanbHbIX YpaBHEHUH;

- YMEHHE OIEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE 4HCIa,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opMma 3amuCH KOMIUICKCHBIX 4YHCeN (reoMeTpuyYecKas,
TPUTrOHOMETpHUUEeCcKass M anreOpauyeckas); yMeTb NPOU3BOIUTH apudMeTHuecKkue JeHCTBUA C
KOMIUIEKCHBIMU YMCJIAMH; TIPUBOIUTH TPUMEPHI HCIIOIB30BAHHUS KOMIUIEKCHBIX YHCET,

- yMeHHe CBOOOTHO ONEepUpOBaTh MOHATUAMU: CpeHee apupMeTnIeckoe, MeJuana, HauloJblIee u
HaMMEHBIIEe 3HAYCHUS, pa3Max, TUCIIEPCHs, CTaHJApTHOE OTKJIOHEHHWE /ISl ONHCAHUS YHCIOBBIX
JAHHBIX; YMEHHUE HUCCIEeNI0BaTh CTaTUCTUYECKHE NaHHbBIE, B TOM 4YUCIE C MPUMEHEHHEM TrpaduyecKux
METOAOB M JJIEKTPOHHBIX CPEACTB; TpapUuecKH HCCIEI0BaTh COBMECTHBIE HAOIIOACHUS C TOMOIIBIO
JMarpaMM paccenBaHUs U JMHEHHON perpeccuy;

- YMEHHE HAaXOAHUTh BEPOSTHOCTU COOBITHI C MCIIOJIIb30BAaHUEM TPaQHUECKUX METOJIOB; TPUMEHSThH
Il pelieHus 3a1a4 (OpMyJIbl CIOKEHHUSI U YMHOXKEHHUs BEPOSITHOCTEH, (POPMYITy MOJIHOM BEPOSTHOCTH,
dopmyny beprymu, komOuHaTopHbIe (PaKTHI M (OPMYJIBI; OIIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHIA,
YMEHUE  ONEpUpOBaTh  IOHATUSAMHU:  CilydailHass  BeJIMYMHA,  paclpelesieHue  BEpOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHWE, TUCTIEPCHS W CTAaHAAPTHOE OTKJIOHEHHE CIy4YailHON BENUYMHBI, (YHKIUU
pacripeieleHus] U IUIOTHOCTH PaBHOMEPHOTI'0, MTOKA3aTebHOIO M HOPMAJIBHOTO PacIpeesieH ; yMeHue
WCTIOJIh30BAaTh CBOWMCTBA M3YYEHHBIX PACIPENCICHUN IS PEIIeHHs 3a/ad; 3HAKOMCTBO C IMOHSTHSMU:
3aKOH OOJIBIIMX YUCEN, METO/Ibl BBIOOPOYHBIX UCCIIE0BAHUI; YMEHNE IPUBOANUT IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YKCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeHHe CBOOOJIHO ONepUpOBaTh MOHATHAMHU: TOUKA, IpsAMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE3OK,
JIy4, TUIOCKMWA YroOJI, JIBYTPaHHBIA yroJl, TPEXTPAaHHBIM Yroj, MNepeceKarolluecs, NapajuleibHbIe |
CKpELIMBAIOIIUECS TpsSMbIE, MapauIeIbHOCTh M MEPHEHIUKYISAPHOCTh NMPSAMBIX U IUIOCKOCTEH, Yrodi
MEXIY TMPSAMBIMH, YTOJ MEXKIy TPSMOW W IUIOCKOCTBIO, Yroll MEXIYy IUIOCKOCTSMH; yMEHHUE
MCMOJIb30BaTh NPU PEILICHUH 337134 U3y4deHHbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSIMH: MHOTOTPAHHUK, CEYCHHE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, PU3Ma, NMUpaMuaa, GUrypa U MOBEPXHOCTh BpaIICHUS,
IWIMHAP, KOHYC, Tap, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa M IWJIHH/PA, TapaJlIelIbHbIe OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUINHIPA, KOHYCA; YMEHUE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHUS, X CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MIPUMEHATh CBOMCTBA FEOMETPUUECKUX (UTYD,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3y9aeMbIX (UTYp, BBIIIBUTATH THIIOTE3BI O CBOMCTBAX H
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MM ONPOBEPraTh HX; YMEHUE MPOBOJIUTH
KinaccuuKanuioo (UTYp 1O pa3TUYHBIM TPH3HAKAM, BBITIOIHITE HEOOXOJMMBIC OTOIHUTEIHHBIE
MOCTPOCHHUS;

- yMEHHE CBOOOIHO ONEpUpOBaTh MOHATHUAMU: IIOMAAb GUTYpBI, 00BEM (PUTYpBI, BEIUYUHA YA,
paccTossHUE OT TOYKM JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSIHME MEX]y IIIOCKOCTSIMH,
wiomanabs cheppl, TUIOMAAh MOBEPXHOCTH MHPAMHIBI, TPU3MBI, KOHycCa, IMIMHApa, 00BbeM Kyoa,
NPSMOYTOJIBHOTO MapajuleNenunesa, MupaMubl, IPU3MBbI, IIHIHHAPA, KOHYCa, [1apa; YMEHHUE HaXOJIUTh
OTHOIIIEHHE 00bEMOB MOAOOHBIX PUTYD;

- yYMEHHE CBOOOIHO ONEPHPOBATH MOHATHIMU: JIBWKECHUE, MAPAICIbHbIM epeHOC, CAMMETPUS Ha
IJIOCKOCTH M B TPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE TO00MS, MOAO0OHBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC U MOJI0OOHBIE (PUTYpHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKType; YMEHHE
UCMOJIb30BaTh T€OMETPUUYECKHE OTHOIIEHHs, HAaXOIUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOI,



IUI0IIAb, 00BEM) IPU PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3 pealbHON XKU3HH;
- yMEHHE CBOOOJHO OIEPUPOBATH MOHATUSAMH: NPSAMOYTOJIbHAs CHUCTEMa KOOPJHMHAT, BEKTOP,
KOOp/AMHAThl TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEACHUE BEKTOpa Ha YMUCIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaJIIpHOE IPOU3BEAECHHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJ MEXKAY
BEKTOpaMH; YMEHHE HCIOJIb30BATh BEKTOPHBIA M KOOPJMHATHBIA METOA Ul PELICHUs] F€OMETPUYECKUX
3aJad W 3a1a4 JpYrux y4deOHBIX MPEIMETOB; ONEPHPOBATH MOHATUSAMH: MaTtpuma 2 X 2 u 3 x 3,
OIpeIeJINTENIb MAaTPHULIbl, FEOMETPUUECKUN CMBICIT OIIPEIEIINTEIS;
- YMEHHE MOJEIUPOBATh PEANIbHbIE CUTyallUM Ha $3bIKE MAaTEMaTHKU; COCTaBISATh BbIPAXKEHMUS,
yYpaBHEHMsI, HEPAaBEHCTBA U MX CUCTEMBI IO YCIIOBHMIO 3aJaud, UCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM  ammapara anreOpbl, HMHTEPIPETUPOBATh IOJYYEHHBI  pe3ysbTar; CTPOMTH
MaTeMaTHYeCKUEe MOJIENIN € TOMOILBIO T€OMETPUYECKUX MOHATHH U BEJIMYUH, PELIATh CBA3aHHBIE C HUMU
[IPAKTUYECKHE 3aJauyl; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb U HHTEPIPETUPOBATH IOJyUYEHHBIN
pe3yabTaT; pelaTh NPUKIAIHbIE 3aJauyd CpPeICTBAMHM MAaTEeMaTHYeCKOro aHaiu3a, B TOM YHUCIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;
- yMEHHE BBIOMpPATh NOAXOAALIMM METOJ Ui pEeLIeHHs 3a/aud; I[OHMMaHUEe 3HAuYuMOCTH
MaTEMaTUKU B W3YUYEHUM HMPUPOJIHBIX M OOLIECTBEHHBIX IMPOLIECCOB U SBJICHHI; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHME IPHBOJUTH IMPUMEPbl MaTEeMAaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAYKH.

4. OGBEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOThI

OOumii 00beM JUCHUIUIMHEL cocTaBisgeT 328 akageMUYecKuil Jac.

Bun yuebnoit paboTbl Bcero wacos 1 Cemectpe! 5
AyIuTOpHBIE 3aHATHS (BCEro) 320 128 192
B TOM YHCJIE:
Jlextuu, ypoku (JI) 130 64 66
Cemunapsr (C) 174 64 110
KoHncynpranus 2 - 2
HpOMG)Ky'TO‘IHa}I aTTecTalus 14 - 14
CamocrositeibHas padora (Bcero) (CP) 8 8 -
B TOM YHCJIE:
CaMonoIroToBKa (CaMOCTOSITENIbHOE U3YUECHUE Pa3/IeIioB,
npopaboTKa M TIOJTOTOBKA M TIOBTOPEHUE JICKITMOHHOTO 8 8 i
MaTepuaia U MaTepuana y4eOHUKOB U y4eOHBIX MOCOOUH,
MOJITOTOBKA K CEMHHAPaM)
dopma MPOMEKyTOYHOU aTTeCcTalluu KOHTp. pab | »K3aMeH
O0mmii 00beM, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUIIVINHBI

5.1 Copep:xanne TUCUMIIIIMHBI

Ne
HaumenoBanue pa3aena
pasnena (TeMbl) Copepxanue pazzena (TEMbl)
(Temnl)

1. MartemaTuka: ajiredpa u Ha4YaJIa MaTEMATHYECKOT0 AHAJIN3a

Pemienne 3amay ¢ HMCHOJB30BAHMEM CBOWMCTB YHCEN H
CHCTEM CUMCIICHUS, JETUMOCTH, AO0JIE U YacCTeW, MPOLEHTOB,
MOJyJiell yucen. Pemenne 3a1ad ¢ UCMOJIb30BAHUEM CBOWMCTB
1 IToBTOpEeHME CTeTIEHEH W  KOpHEH, MHOTOWICHOB, HpeoOpa3oBaHUil
MHOTOYJICHOB M  JpOOHO-pallMOHAIbHBIX  BBIPAKEHUM.
Pemenne 3amad ¢ UCHOJIB30BAaHUEM I'PAJyCHOM MEphl yIa.
MonyJib 4Kclia ¥ €ro CBOMCTBA.




DNeMEHTBI TEOPUU
MHOYKECTB U
MaTeMaTUYECKOH JIOTUKH

MHuoxxecTBa  (UHMCIIOBBIC, TIeOMETpHYECKHX  (uryp).
XapakTepucTUYecKoe  CBOMCTBO, JJIEMEHT  MHOKECTBa,
MycToe, KOHEYHOEe, OECKOHEYHOe MHOXecTBO. CrmocoOsl
3a/laHus MHO>KECTB [TonMHOXeECTBO. OTtHoteHus
MPUHAUIC)KHOCTH, BKJIIOYEHHS, paBeHcTBa. Onepaiuu Haj
MHOkecTBaMu. Kpyru Diinepa. KoHneunsle u OeCKOHEUHEIE,
CYETHBIC U HECUETHBIE MHOXKECTBA.

VcTuHHBIE M JIOKHBIE BBICKA3bIBAHUS, OMNEPALUUA Haj
BBICKA3bIBAHUSIMH. Aneebpa BbICKA3bIBAHU. CBsi3b
BBICKA3bIBaHUI ¢ MHOKecTBaMU. KBaHTOPBI CyIIIECTBOBaHUS U
BCEOOIIHOCTH.

3aKkoHbI JIOTUKU. OcHogHble no2udecKue npasuia. Pemenune
JOTUYECKMX 3a/lad C UCIOJIb30BAaHUEM KpyroB Oiiiepa,
OCHOBHBIX I02UYECKUX NPABUIL.

YMmozakmtoueHusi. OOOCHOBaHMS M JI0Ka3aTeIbCTBO B
MaTeMaTHKe. Teopembi. Buner MaTeMaTH4YeCKHUX
YTBEPKACHUN. Buodvl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeeporcoenus: obpamuoe OaHHOMY,
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOJIOHNCHOMY
Odannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagHeHus..
Aneopumm Eexnuoa. Kumaiickas meopema 00 ocmamkax.
Manas meopema Depma. (-uunvie cucmemvl CUUCTEHUSL.
Qyukyusa Dinepa, Yucio u cymma oeiumeeli HAMypaibHO20
yucna.

Yucna u BBIPAXKCHUA

JlelicTBUTEIbHBIC YHCIIA.

ToxnecTBeHHbIE TPeoOpa30BaHUS.

CreneHp ¢ JCHCTBUTEIBLHBIM ITOKa3aTeJIeM, CBOICTBa
CTEIEHH.

Jlorapudm uymcma, cpoiicTtBa sorapudma. JlecaTuuHbIi
Jorapugm. Yucno  e. Hamypanenoiti  nocapugm.
[Tpeobpa3zoBanue orapuMUIECKUX BHIPAKEHUI.

YpaBHEHHUs 1 HEpABEHCTBA

Pemenne 3agad4 ¢ IMOMOINBIO YHCIOBBIX HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJIHOM IIEPEMEHHOM, ¢ NMPUMEHEHHEM
M300pa’keHMs YUCIOBBIX TPOMEKYTKOB.

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA.

[Ipocreiimne mokasaTenbHbIe YPABHEHUS U HEPABEHCTBA.

CucreMsbl TOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Jlorapudmuueckre ypaBHEeHUsI U HEPABEHCTBA.

Cucremsl orapu(pMUUEeCKUX YpaBHEHUH HHEPAaBEHCTB.

TpuroHomeTpruecKkue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

Memoo unmepeanos ons pewienus HepaseHcma.

I'pagpuueckue memoow: pewienus ypagHeHutl u HepaseHcms.
Pewenue  ypaenenuti u  nepageHcms,  cooepicaujux
nepemeHHyI0 N0 3HAKOM MOOYIIA.

Cucmembl  noxazamenvhvlx,  102apuU@PMUYEcKuUx U
uppayuonanvuvlx ypaenenuti. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmMuiecKux HepaseHcma.

Ypasuenus, cucmemol ypasnenuu ¢ napamempom.




OyHKIMU

CrenenHast GyHKIHUSN €€ CBOWCTBA, U TpaduK.

Bzaumno  obpammuwie  ¢yukyuu. Ipaguxku  83aumHo
00pamubIX hyHKYU.

Pemenuie 3aa4 ¢ UCIONB30BAHUEM YHUCIOBBIX (QYHKIUH U
ux rpapukoB. Vcrmomp3oBaHHE CBOWCTB W TpadUKOB
JUHEHWHBIX W KBaApaTUYHbIX  (QyHKIMH,  0OpaTHOU

MPOMOPLUUOHATILHOCTU U QYHKIUH Y = \/; .

[Toka3zarenbHas (yHKIHS U €€ CBOWCTBA, U TpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U IpaduK.

TpuronomeTrpudeckas OKpyKHOCTb, paJiiaHHas Mepa yria.
CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M CIICACTBUS U3
HETO.

3HaueHHs TPUrOHOMETpUdeckuX (GyHKimi s yrios 0°,

0 420 RAO oN0 0 0 noTnTw
30°, 45°, 60°, 90°, 180", 270°. (O, E, Z,g, E,pa,u). Dopmynvi

CNLOJICEHUSL  MPULOHOMEMPUYeCKUX — (QYHKyuil,  Gopmynsl
npugedeHus, Gopmyivl 080UHO20 APyMeHmA.

Tpuronomerpudeckne QyHKIHU.

Tpuronomerpuueckue GyHkuu Y =C0OSX, Yy = sin x, y = 1gx

Dynryus 'y = ClgX . CaoiicTBa u rpaduku
TPUTOHOMETPHUYECKUX (PYHKIUH.

OOpaTHble TPUTOHOMETPUYECKHE (DYHKIUH.

ApKKOCHHYC, apKCUHYC, aApKTaHI€HC yHuCIa.
Apxxomaneenc uucna. Ilpocteiiline TPUTOHOMETPUUYECKUE
ypaBHeHUs. Pemenne TpuroHoMeTpUIeCKUX ypaBHEHUM.

Obpamuvie mpucoHomempuyeckue QYHKYUU, uUx ceocmaea
u epaghuxu. Pewenue npocmeriuiux mpucOHOMempuiecKux
HepaseHcms.

Hymu  ¢yHKuuum, NOpoMeXyTKHM  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTb. HauOomnbliee ¥ HauMeEHblIEe 3HAUYEHUE
¢yuxuun. [lepuoanyeckue QyHkimu. YeTHOCTh U HEUETHOCTD
¢ynkuuit. CroxxHble GyHKINU.

Ilpeobpazosanus  epagukos Gyukyui: cosue  B800Jb
KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCamue, ompaxiceHue
OMHOCUMENbHO KOOPOUHAMHbBIX OCell.

OeMeHTHI
MaTEMATHYECKOr0 aHaJIn3a

[TpousBonnas ¢yHkimu B Touke. KacarenpHas k rpaduky
¢byuknun.  T'eomerpuueckuit W (QU3MYECKUIl  CMBICH
npou3BosHONW. [Ipon3BoaHbIE 3JIEMEHTApPHBIX  (YHKIHH.
IIpasuna ougppepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u ghusuieckuii
CMBICIL.

[TonsiTrie 0 HempephIBHBIX (QyHKIMSIX. TOYKH IKCTpeMyma
(MakcuMymMa u MHHHMYyMa). VccriemoBaHWe 3IIeMEHTapHBIX
GYyHKIUI HA TOYKH IKCTpeMyMa, HauOOoJIbIliee U HauMEHbBIIIee
3HaYeHHE C OMOIIbIO MPOU3BOAHON. [locmpoenue epaghuxos
Qyukyutl ¢ nomowwlo  npou3eoonvix.  Ilpumenenue
NPOU3B0OHOU NPU peuleHuU 3a0ay.

[TepBooOpazHasi. Ilepsoobpasnvie 9NeMEHMAPHBIX
Gdynxyuii. Ilnowaowv kpusonunetinoti mpaneyuu. DPopmyna
Hviomona-Jletibnuya. Onpedenennsviii unmezpal. Boiuucnenue
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naowaoeu HNAOCKUX ueyp u o06vemo8 men 6paujenus ¢
HOMOWbIO UHMe2pand.

MareMaTHuKa: BEPOATHOCTDb U CTATUCTUKA

CratucTtHka u Teopus
BEPOSATHOCTEMH, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amau  Ha TabiaumuHoe U rpaduyeckoe
MPEJCTAaBICHUE JaHHbIX. MCNoJb30BaHWE  CBOMCTB U
XapaKTePUCTHK YMCIIOBBIX HAOOPOB: CpeAHHMX, HAMOOJBILIETO
¥ HAMMEHBUIETO 3HAuYCHMs, pa3Mmaxa, oucnepcuu. Pewenue
3a0a4 Ha onpeoenenHue Yacmomsl U 8ePOSIMHOCIU COOLIMULL.
Buviuucnenue eeposmnocmeii 6 onvimax ¢ pagHO803MONCHLIMU
neMeHmapHuiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Kombounamopuxu.  Pewenue  3a0au  na  evluucieHue
8epOSIMHOCMeEll  He3aBUCUMBIX — cOObImuUll,  NpUMeHeHUe
Gopmynvl  crodcenus eeposmuocmell. Pewenue 3adau ¢
npumeHenuem ouazpamm Jiiepa, Oepesa 6eposmHOCHeEl,
Gopmynwl bepuynu.

Ycnosnas 8EPOSIMHOCTb. Ilpasuno  ymHoNCEHUA
seposimuocmeil. Popmyna noanHou 6eposmHoOCmu.

Juckpemnvie cnyuatinvle GeIUUUHbL U PACHPEOeNeHUS.
Hezasucumvie cnyuaiinvie genuuunvl. Pacnpedenenue cymmol
U NpouU3BeOeHUs. He3ABUCUMDIX CTIYUANIHBIX ENUYUH.

Mamemamuueckoe oocuoanue u Oucnepcust CAyYyauHou
senuuunbl. Mamemamuueckoe oodcuoaHue U  OUCHEPCUs]
cymMMmbl CYYAUHBIX BEeUYUH. I'eomempuueckoe
pacnpedenenue. bunomuanvHoe pacnpedeieHue U e20
ceolicmea.

Henpepuviguvie  cayuaiinvie  genuuunvt.  Ilowamue o
niomuocmu eepoamuocmu. Pasnomepnoe pacnpedenenue.

Ilokazamenvroe pacnpedenerue, e2o napamempbl.

llonamue o Hopmanenom pacnpeodenenuu. Illapamempol
HOpMAIbHO20 pacnpeodenenus. [Ipumepsl ciyyaiHblx eiuyuH,
NOOYUHEHHbIX ~ HOPMANLHOMY  3aKOHY  (NocpeuHocmb
U3MepeHutl, pocm 4esoseKa).

Hepasencmeo UYebviuesa. Teopema bepuynnu. 3axou
bonvuux  yucen.  Bvlibopoumwiti memoo  usmepenus
eeposimnocmel. Ponv 3axona O6onvwux uucen 6 Hayke,
npupooe u obwecmae.

Kosapuayuss osyx cnyuavinvix eenuuun. Ilowamue o
ko3 puyuenme xoppensyuu. Coemecmusie HabOIOOEHUs 08YX
CAYYAUHBIX BENUYUH. Buibopounwiii Ko3ghuyuenm
KOppensiyuu.

TekcToBbIC 3a7a4n

Pemenne 3amay Ha JOBHKEHHE M COBMECTHYIO paboTy ¢
MTOMOIIIBIO JIMHEWHBIX U KBAJPATHBIX YPABHEHUH M HX CHCTEM.

MareMaTnka: TeoMeTpus

I'eomerpus

Pemenne 3amady ¢ mNpuUMEHEHWEM CBOWCTB GUTYp Ha
MJIOCKOCTH. 3aJadyd Ha JI0Ka3aTeJIbCTBO W TOCTPOCHHUE
KOHTpIpuMepoB. lcrnonp3oBaHue B 3ajadax MPOCTEUIINX
JOTUYECKNX TMpaBwi. PemieHne 3agad ¢ HMCHOJIB30BAaHUEM
TEOpPEM O TPEYTrOoJbHUKAX, COOTHOUIEHUN B MPAMOYTOIbHBIX
TPEYTONIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenne 3amau ¢ wucmonb3oBaHUEM (DAKTOB, CBSI3aHHBIX C
OKpY>XKHOCTsIMH. Perienue 3a1au Ha M3MEepeHus Ha TUTIOCKOCTH,
BBIYMCIICHHE JUIMH M IUIOIIaeh. Peuenue 3a0au ¢ nomMoubio
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8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. durypel U uUx H300paxeHUs
(xy0, UpamMua, IIpU3Ma). Ocnoéuvie  nonamusl
cmepeomempuu u ux ceoticmea. Ceuenust Ky0a 1 TeTpasipa.

Touka, mpsiMasi ¥ IJIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI
CTEpeOMETpUHM M  CIEACTBUS U3  HHUX. B3aumHoe
pacrioyio’)keHle MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapamiensHOCTh MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
N300pakeHre MPOCTEHIINX MPOCTPAHCTBEHHBIX (uryp Ha
MJIOCKOCTH.

Paccrosiaust Mex 1ty (purypaMu B pOCTPAHCTBE.

VYrael B mpoctpanctBe. [lepneHIuKyIsIpHOCTh HPSMBIX U
IIJIOCKOCTEM.

[Ipoexkuust  ¢urypsl  Ha  TWIOCKOCTh.  [Ipu3Haku
NEPIEHAUKYIAPHOCTH ~ TPSMBIX M IUIOCKOCTEH B
npocTtpancTse. Teopema o Tpex neprneHAuKyIspax.

MHOrOorpaHHHKH. [Tapamenenunen. CsaoiicTBa
npsIMOyToJibHOTO mapamienenunena. Teopema I[ludaropa B
npoctpanctse. [Ipusma u nupamuaa. [IpaBunpHas nupamuga
U TmpaBwibHas mnpusma. [lpsmas nupamuma. DIeMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpameHus: UOWIMHAP, KOHYC, cdepa H ImIap.
OcHOBHBIE CBOMCTBA NMPSMOT0 KPYTOBOTO IIUIHH]IPA, IPSMOTO
KPYroBOro KoHyca. M3o0paxeHne Ten BpalleHus Ha
IJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYce, ceueHUsi KOHYCa
(napannenvHoe OCHOBAHUIO U NPOXOOAUjee Uepe3 BePUuiUH)),
ceuenHusi YuruHopa (napaiieibHo U NepneHOUKyIsAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomMOUHaYUU MHO202PAHHUKOE U  Mel
spawjenuss  medxcoy — cobou.  BplUMCIEHHE ~ 3JIEMEHTOB
IIPOCTPAHCTBEHHBIX (Uryp (pedpa, TuaroHanu, yribl).

[Tnomanb NOBEpXHOCTH MPABHIBHON MUPAMHJIBI U IPSMOIA
npu3Mbl.  [lmomane MOBEPXHOCTH  MPSIMOTO  KPYTOBOTO
HUIMH]IPA, TPSIMOTO KPYrOBOTO KOHYyCA U 1Iapa.

[TonsTue 06 o6beme. OObeM MUpaMUJIBI U KOHYCA, TPU3MBI
u nunHapa. O0beM mapa.

[Tonsitue o6pema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpalleHusl. Axcuomel o006vema. Bwvieod gopmyn ob6vemos
NPAMOY20/IbHO20 Napaiieienunedd, NpusMvl U NUPAMUODL.
Dopmynvl 01 HaxoxcoeHus obvema mempas’opa. Teopemvl
00 omHoWeHUAX 00beMO8.

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUST MEXTY
TJIOMIA MU TTIOBEPXHOCTEN U 00beMaMHu TTOJOOHBIX TEJl.

Heuoicenus 6 npocmpancmee: napaiienvHuili NEepeHoc,
YEHMpPAanbHas — CUMMEmpUsl, CUMMEMPUs  OMHOCUMETLHO
naockocmu, nosopom. Ceovicmea oOsudiceHuu. I[Ipumenenue
O0BUIICEHUTL NPU PpeleHUl 3a0ad.

Ipunosicenuss ummezpana K 6blUUCIEHUIO 00bEMO8 U
nosepxuocmeti men epawjenus. Ilowaos cghepuueckozo
nosica. Obvem waposozo cnos. Ilpumenenue obvemos npu
peueHuy 3a0at.
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[Tnomane chepsl.

Pazeepmra yununopa u xowmyca. Ilnomanb MOBEPXHOCTH
WIMH]IPA U KOHYCA.

KoMOuHaImu MHOTOIpaHHUKOB M TEJ1 BPALICHUSI.

BekTopsl 1 KOOpIMHATEI B
IIPOCTPAHCTBE

10

Bektopel u koopauHaTel B mpocTpaHctBe. Cymma
BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4YHCJIO, YroJ MEXIy
BekTopamu. KoJuimHeapHble W KOMIUIAHAPHBIE BEKTOPEHI.
Ckansipnoe npoussedenue ekmopos. Teopema o paznodicenuu
8eKMOpa No mpem HeKOMNIaHapHuiM eekmopam. CransapHoe
npouszeedenue 8ekmopoe 6 koopounamax. IIpumenenue
BEKMOPO8 NPU peuteHul 3a0a4 Ha HAXOHCOeHUe PACCHOHUL,
Onun, niouiaoell u 06bemos.

Ypasuenue nnockocmu 6 npocmpancmee.
cpepvt 6 npocmpancmee. Dopmyna  0ns
PAccmosiHusL MesHcoy MmoyKamu 8 NPOCMpPancmae.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ noMowbio
BEKMOPO8 U MemOoOOM KOOPOUHam. DlemMeHmbl 2eomempuu
Mmace.

Ypaenenue
BbIYUCTICHUS

11 Hcropus maTemMaTUKH

HCTOpI/ISI MaTC€MaTHKU. BKJIaII BBIJAOIIMUXC MAaTCMAaTHUKOB
B PA3BHUTHUC HAYKH; POJIb MATCMATUKHU B PA3BUTUHN Poccunu.

12 Mertoasl MaTeMaTUKH

Meronsl  Maremaruku. IIpumepsl  MareMaTM4ecKux
3aKOHOMEPHOCTEN B Ipupoze, B TOM qucle
XapaKTEepU3yIOUIMX KPACOTY M COBEPLICHCTBO OKPYXKAIOLIETO
MHUpPa U IPOU3BeJeHUN HcKyccTBa. IIporpamMHublie cpeacrsa u
IEKTPOHHO-KOMMYHHMKAIIUOHHBIE CHUCTEMBl IIPU  PELICHUU
MaTeMaTUYECKHX 3a1ay.

*KprI/IBOM BBIACJIICHBI JJIEMCHTBI COACPIKAHHA, OTHOCALIUECA K pe3ylibTaTaM, KOTOPbLIM O6y‘IaIOH.[I/I€C$[ «I1oJy4at

BO3MOXHOCTb HAYUYHUTLCS) .

5.2. CTpyKTypa AUCHUNIMHBI(TEMATHYECKOE NJIAHHPOBAHNE)

No KonunuecTBo yacoB
paznena HaumenoBanue paziena (TemMbl) Beero T 13 (C) CP
(Tempr)
1 cemectp
1 Martemaruka: anreOpa 1 Havyana
MaTeMaTHYECKOTO aHAJIN3a
1.1 IToBTOpEHME 6 4 2 -
12, DJeMeHTHI TCOPHH  MHOXKECTB " 5 4 9 i
MaTeMaTHYECKOM JIOTHKH
1.3. | Yncna u BeIpOKEHHSI 8 6 2 -
1.4. | YpaBHEHUS M HEPABEHCTBA 32 20 10 2
1.5. DYHKIMHI 16 8 6 2
2 MaremaTHKa: BEpOSTHOCTh M CTATHCTHKA
21 CraTcTUKa M TeOpus BEPOSITHOCTEH, 17 16 i 1
JIOTHKa U KOMOWHATOpHUKa
3. ["'eomeTpus
3.1 ['eomerpus 51 16 32 3
Hmozo 136 74 64 8
2 cemecTp
1 MaremMaruka: anre6pa u Hadaja
MaTeMaTHYECKOro aHaAJIN3a
1.6. DJIEMEHTHI MAaTEMATHYECKOTO aHATN3a \ 44 \ 20 \ 24 \ -
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1.7. DyHKIUU 44 20 24 -
2 Matematuka: BepOsITHOCTh U CTaTUCTHKA
590 CratucTuka ¥ TEOpUs BEPOSTHOCTEH, 12 i 12 i
JIOTUKa U KOMOHWHATOpHUKa
2.3. TekcToBble 33291 10 - 10 -
3. I"'eomerpus
3.2 ['eomerpus 22 10 12 -
3.3 BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 Hcropusi MaTeMaTHKH 6 6 - -
3.5 Metoabl MAaTEMAaTUKHU 10 - 10 -
ATtrecranus 14
KoHncynpTanms 2
Hmoeo 192 66 110 -
Oo6mmii 00emM, yac 328 130 174 8
5.3 [IpakTHYecKkue 3aHATHS U CEMUHAPBI
Ne Ne paznena Tema KommuecTBo
/11 (Tembl) 4acoB
1 1 IToBTOpEHUe 2
2 2 DeMEHTHI TEOPUH MHOKECTB U MAaTEMATUYECKOM JIOTUKU 2
3 3 Yuciia v BRIpOKCHHS 2
4 4 YpaBHEHHs 1 HEpABCHCTBA 10
5 5 DyHKIMH 32
6 6 DJIEMEHTHl MaTEMAaTUYECKOIO aHaIn3a 30
7 7 CraTucTuKa U Te€OpHs BEPOSITHOCTEH, JIOTHKA U 14
KOMOWHATOPHKA
8 8 TexcToBBIE 3agaun 14
9 9 ['eomerpus 46
10 10 BeKTOps! M KOOPAMHATHI B IPOCTPAHCTBE 16
11 11 Hcropust MaTeMaTHKH -
12 12 MeTtoabl MaTeMaTHKH 6
O6mmii 00 emM, yac 174
5.4 JIaGopaTopHble padoThI - yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
5.6 CamocTosiTeIbHOE M3YUeHHE Pa3/1eJiOB (TeM) TN CUUILIMHBI
Ne paznena Konunuectso
Borpockl, BEIHOCHMEBIE Ha CAMOCTOSITEIbHOE H3yUeHUE
(TemMbr) 4acoB
VpaBHenuss u  HepaBeHctBa  (Cucmemvl  NOKA3AMENbHBIX,
4 Jlo2apupmuyecKux HepageHcms. YpaeHenus, cucmemvl YPAGHEHUll C 2
napamempom.)
Oyukiun  (Ilpeobpaszosanus  epaguxos @yukyuil: cosue 6007b
5 KOOPOUHAMHBIX — OCell, PACmsAdCeHue U cocamue, OmMpaxjceHue 2
OMHOCUMENbHO KOOPOUHAMHBIX OCell)
DJeMEeHThl MaTEeMaTHYECKOro aHanusa (Bmopas npou3eoouas, ee
6 2eomempuyeckull U QU3UYECKUll CMbICL, NOCMpoeHue 2pagpukos 4
GyHKYUL ¢ NOMOUBIO NPOUZBOOHBIX)
6. YYHEBHO-METOANYECKOE n NH®OPMALIMOHHOE OBECIIEYEHHUE

TACIATLTAHBI

14




6.1. OcHoBHas1 IUTEpaTypa

1.

10.

11.

Anrebpa u Hadana maremaTnueckoro ananusza 10-11 kmaccer : yuebnuk / III. A. Anumos, H0. M.
Komsrun, M. B. TkaueBa [u ap.]. —10-e usn., crep. — Mocksa : IIpocBemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HermocpeACTBCHHBIN.

Anrebpa u Hayaa MareMatudeckoro anaiausa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komnsrun, M. B. Tkauesa [u ap.]. —9-e¢ u3a. — Mockasa : [IpocBemnienne,2021. - 463c. - ISBN 978-
5-09-077925-8. — Tekcr : HeNmoCPeICTBECHHBIM.

Anrebpa u Hadana maremaTuueckoro ananmsza 10-11 kmaccsr : yue6nuk / I1I. A. Anumos, 10. M.
Komsrun, M. B. Tkauesa [u ap.]. — 8-e uzn. — Mocksa : IIpocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT : HEMOCPEACTBEHHBIH.

Anrebpa 1 Havana marematudeckoro ananusa 10-11 knacce : yueonuk / 1. A. Anmumos, FO. M.
Konsrun, M. B. TkaueBa [u ap.]. — 7-e uzn. — Mocksa : [Ipocsemenue,2019.- 463c. - ISBN
978-5-09-071729-8. — Tekcrt : HEMOCPEICTBEHHBIN.

Anrebpa u Hadana maremaTuueckoro anainmsza 10-11 kmaccsr : yueonuk / I1I. A. Anumos, 10. M.
Komsirun, M. B. TkaueBa [u np.]. — 5-e usn. -

MockBa : IIpocsemenne,2018.- 463c. - ISBN 978-5-09-055083-3. — Tekcr
HEMOCPEACTBEHHBIH.

I'eomerpus 10-11 knaccw : yueOnuk. JI.C. Aranacsu, B.®. Byry3os, C.b.Kagomues [ u ap.]. —
10-e u3n., crep. — Mocksa : IIpocsemenue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEIOCPEICTBEHHBIM.

I'eometpus 10-11 knaccst : yuebnuk / JI. C. Aranacsu, B. @. byty3os, C. b. Kagomues[ u ap/]. —
9-e m3n. — Mockaa : [Ipocsemenue, 2021. — 287¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEMOCPEACTBEHHBIN.

I'eometpus 10-11 xmaccest : yuebnuk / JI .C. Aranacsa, B. @. byry3os, C.b. Kagomues[ u ap.]. —
8-e m3n. — Mockaa : [Ipocsemenue, 2020. — 287c¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEINOCPEICTBEHHBIM.

I'eomerpust 10-11 knaccest : yue6nuk / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues [u 1p.]. -
6-e u31. — Mockasa : [Ipocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr :
HEeMOCPECTBEHHBIN

I'eomerpus 10-11 xnaccst : yueOnuk / JI. C. Atanacsan, B. @. byry3os, C. b. Kagomuies [u ap]. -

5-e m31. — Mockaa : [IpocBemenue, 2018. — 255 c. -  ISBN 978-5-09-053287-7. — Teker :
HETIOCPEICTBCHHBIH.

6.2. JlonostHuTEIbHAS JIUTEPATypa

1.

boromonoB, H.B. Anrebpa wu Havana aHanm3a: Yy4yeOHOe TMocoOue [UIsl CpeIHEero
npodeccuoHanpHoro obpazoBanmsi / H. B. boromonoB. — Mocksa : M3parensctBo FOpaiiT,
2023. — 240 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-09525-8. — Teker :
AIIEKTPOHHBIN // OO6pazoBaTenpHas mnatpopma  FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/511954.
I'yces, B. A. T'eomeTpus : yueOHOe mocodue it cpeaHero nmpodeccHoHaabHOro o0pa3oBaHus /
B. A.T'yceB, W.Bb. KoxyxoB, A.A.IlpokodreB. — 2-e¢ wu3a., ucnop. u 1om.— Mocksa:
NznarensctBo FOpaiit, 2023. — 280 ¢. — (IIpodeccnonanproe obpazopanue). — ISBN 978-5-
534-08897-7. — Texkcr : anexTpoHHbIH // O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517007.

6.3. IIlporpammHoe obecnieyeHue

- MicrosoftWindows
- MicrosoftOffice

6.4. ba3pl JaHHBIX, MH(OPMAIMOHHO-CIIPABOYHbIE W TOHUCKOBBIEe cucTeMbl, WUHTepHeT-
pecypcsl
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https://urait.ru/bcode/517007

— O6mepoccuiickuii ~ Maremarnueckuii ~ moptan  Math-NetRu - Pexumm  pocryna:
http://www.mathnet.ru/
— CnpaBouno-mipaBoBas cuctema «KoncynsrantlImroc» —http://www. consultant.ru/
— Kopnopamust MaiikpocopT B cdepe oOpazoBanms [InekTpoHHBIH pecypc] — Pexxum mocryma:
https://www.microsoft.com/ru-ru/education/default.aspx
— Hayunas snektponHnas 6ubnmoreka «Kubepriennnka» [D1eKTpoHHBINA pecypc]| — Pexxum moctyma:
http://cyberleninka.ru/
— Hudposoit odpazosarenbhsbiii pecypc IPR SMART - https://www.iprbookshop.ru/
— Oo6pasosarenpHas miardopma FOpaiit - https://urait.ru/
— Tlouckosas cucrema Yandex - https://www.yandex.ru
— TlouckoBas cucrema Rambler - http://www.rambler.ru

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUIIJINHbI

Jlnst peanu3anuy JUCHUILIMHEL TpeOyeTcsl CIeayoliee MaTepHalbHO-TEXHIUECKOe 00ecTIeueHue:

—JUIsl TIPOBEJECHMS JIEKIMH, YpPOKOB - ayIUTOpUs, YKOMIUIEKTOBAHHAs CIELUAIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CpeICTBAaMH 00ydeHus: yueOHast MeOelb, SKpaH, IPOeKTOp, HOYTOYK;

—JUIsl IPOBE/ICHUSI CEMUHAPOB - Ay IUTOPHsI, YKOMIUIEKTOBAHHAs CIICLUATU3UPOBAHHON MeOebIo U
TEXHUYECKHMU CPEACTBaMH 00y4eHus: yueOHas MeOelb, SKpaH, MPOEKTOp, HOYTOYK;

—JUIsl  NpPOBEACHUS  TPYNIOBBIX  KOHCYJbTallMi -  ayAUTOpHs,  YKOMIUIEKTOBaHHas
CTIEMANM3UPOBAHHON MeOeNbl0 M TEXHHYECKUMH CpPEICTBaMU OOy4YeHHs: ydeOHass meOenb, JKpaH,
IIPOEKTOP, HOYTOYK;

—JIJI1 CAMOCTOSITENIbHOU paboThl - OMONIMOTEKA, UNTAIBHBIH 341 C BBIXO/IOM B ceTh VIHTEpHET;

—JUIsl  TIPOBEJEHHUS  IPOMEXKYTOUHOM  aTTecTalMM -  ayJuTOpUs,  YKOMIUIEKTOBaHHas
CTIeMAM3UPOBAHHON MeOebio: yaeOHas MeOeb.

8. OCOBEHHOCTHU OCBOEHUS JUCIMIIJIMHBI JINTAMU C OTPAHUYEHHBIMH
BO3MOXHOCTSIMMU 310POBbSA

OOyJarommMcsT ¢ OrpPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI TIPEOCTABISIOTCS CIEIUATBHBIC
y4eOHUKHU, y4eOHblE MOCOOMS U AUJAKTUYECKHE MaTepHalibl, CIEIUANbHbIE TEXHUYECKHE Cpe/ICTBa
oOydeHUsT KOJUICKTUBHOTO W WHAWBUIYAIBHOTO TIOJB30BaHUS, YCIYTH aCCHUCTEHTa (TBHIOTOpA),
OKa3bIBAIOIIETO  OOyYarommMMcs HEOOXOMUMYH0  TEXHHYECKYI0 TOMOIIb, a TaKkKe yCIyru
CYypIOTIEPEBOTYMKOB U TH(hIOCYpAOoNepeBOAUMKOB. OpraHuzaius 00ecrnednBaeT NEYaTHBIMU /WU
ANEKTPOHHBIMU O00pa30BaTEeIbHBIMU pecypcaMd B (OpMax aJanTUPOBAHHBIX K OTPaHHUYEHUSIM HX
3JI0pOBBSI.

OcBoeHHE TUCIUIUIMHBI OOYYAarONMIMMHCS C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS MOKET
OBITH OPTAHU30BAHO COBMECTHO C APYTUMH OOYYAIOIIUMUCS, a TAKKE B OTJICIBHBIX TPYIIIaX.

OcBoeHHME JUCIHUIUIMHBI OOYYarOIIMMHUCS C OTPAaHHMYEHHBIMH BO3MOXXHOCTSIMH  3JOPOBBS
OCYIIECTBIISIETCS C y4ETOM OCOOCHHOCTCH ICHXO(H3UYECKOTO  pPa3BUTHS, HWHIWBHIYATbHBIX
BO3MOYXHOCTEH M COCTOSIHUS 3/I0POBBSI.

B 1mensx MOCTYIHOCTH TOJY4YeHHS BBICIIETO0 OOpa3oBaHMs IO 00pa3oBaTENbHOM IMpOorpaMMe
JTUIAMH ¢ OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMU 3/IOPOBBS IPU OCBOCHUHU AUCIUILIMHBI 00€CTIeUNBACTCS:

1) mutst ML ¢ OrpaHHYEHHBIME BO3MOKHOCTSIMH 3I0POBBS 110 3PEHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO MMOMOIIIh C YUYEeTOM
WHIUBUAYATBHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHATh pabdodyee MeECTO, IMEpPeIBHraThCs, MPOYHTATH H
oopMUTH 3a/1aHKE, B TOM YHCJIE, 3aMUCHIBAs TIOJI AUKTOBKY ),

— MUCHbMCHHBIC 33JIaHUS, a TaKXKe HWHCTPYKIUU O TIOPSAAKE WX BBIMOIHCHHUS O(OPMIISIOTCS
YBEJIUYEHHBIM MIPU(TOM,

— cnenuanbHble YYeOHUKH, yIeOHbIE TOCOOUS U TUIAKTHYECKHE MaTepHaIbl (MMEIONINE KPYITHBIN
mpUPT UK ay1uoQans),

— MHJIUBUyaJIbHOE paBHOMEpPHOE ocBeleHue He meHee 300 mrokc,

— pyU HEOOXOJUMOCTH CTYACHTY JJIsi BBIMOJTHEHUS 3a/laHUsl TPEJOCTABISETCS YBETUYHMBAIOIICE
YCTPOMCTBO;
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2) IUTsl JIML C OTPaHUYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS 110 CITYXY:

— MIPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOLIMHA CTYAEHTY HEOOXOIUMYI0 TEXHHUYECKYI0 IOMOIIbL C
Y4€TOM MHJIMBUAYAJIBHBIX OCOOCHHOCTEN (IIOMOraeT 3aHATh pabouee MeCTO, EePeBUraThCs, IPOUUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3alIUCHIBAS O] TUKTOBKY),

— obecrieunBaeTCsl HaIMYKME 3BYKOYCWJIMBAIOLIEH ammaparypbl KOJUICKTUBHOIO IOJIb30BaHUS, IpU
HE00X0IMMOCTH 00ydaromeMycst PeAOCTaBIIseTCS 3BYKOYCHIIMBAIONIAsl anaparypa WHIAUBHIYaIbHOTO
I10JIb30BaHMUS;

— obecreunBaeTCs HAISKAIIMMU 3BYKOBBIMHU CPE/ICTBAMH BOCIIPOMU3BEICHUS HH(OPMAIIHH;

3) s ML ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS, MMEIOIIMX HApYIICHHs OIOPHO-
JIBUTATEJIbHOIO arapara:

— MMCbMEHHBIE 3aJ[aHUs BBIIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPOTrPAMMHBIM
o0ecTieYeHneM U HaJJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIAHUI0 00YYaroIEerocs 3aJaHusi MOT'YT BBIIIOJIHATHCS B YCTHOU (hopMe.

[Iporpamma cocTtaBiiecHa B COOTBETCTBHM C TpeOoBaHusMu DenepasbHOr0 ToCyIapCTBEHHOTO
00pa3oBaTEeNBPHOTO CTAaHJApTa cpexHero oodmero obOpa3zoBanus, yTB. Ilpukazom MuHucTepcTsa
oOpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 (pen. ot 29.06.2017) u I1OIL.
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